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Abstract. The zircons from the Variscan potassic-alkaline association from the Kraishte and Balkan zones, Bulgaria 
display extremely large diversity. Several zircons types are presented: rounded crystals, inherited cores with magmatic 
oscillating rims, euhedral prismatic crystals, and rounded grains with numerous inclusions of U-Th oxides. The broad 
diversity implies for different origin of the presented species. The presence of inherited cores is best explained by the 
significant assimilation from the country rocks, prismatic crystals attest for crystallization from magma. The most 
peculiar is the last zircon types occurring in late and very peralkaline rock varieties. It is indicative for crystallization 
from peralkaline magma. 
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Introduction
Several potassic-alkaline Variscan plutons (330–
305  Ma) outcrop in the Kraishte and Balkan re-
gions, Bulgaria: Lutskan, Svidnya, Sedemte pres-
tola Monastery, Buhovo-Seslavtsi, potassic syen-
ites west of Shipka and Shipka (from west to east). 
These magmatic bodies have basic-intermediate 
to acid compositions and evolve toward peralka-
line syenites-granite residual varieties. The typi-
cal rock assemblages include potassium feldspar 
(rarely albite), quartz, sodium bearing pyroxenes 
and amphibole. Common accessories are zircon, 
titanite, apatite; sporadically biotite and U-Th ox-
ides are met. The zircons were extensively studied 
in order to obtain precise age-determinations for 
the plutons. The results revealed that the zircons 
are extremely heterogenous, with broad variation 
of the preserved crystal types.

Zircons features
The zircons from the Lutskan peralkaline dykes are 
two main types with significant differences in their 
appearance (Fig. 1a–b). The first type presents eu-
hedral prismatic crystals with well developed crys-
tal structure. They display oscillatory zoning with 
inherited cores and magmatic overgrowths, some 
of the crystals have tiny shining rims with bright 
phases. The second zircon type (Fig. 1b) consists of 
irregular to tabular structureless grains, with numer-
ous bright micro inclusions (U-Th phases). The pre-
sented features attest that there are inherited crystals 
around which new portion is formed. At the final 
stage under peralkaline setting crystallizes zircons 
with numerous U-Th oxides inclusions. 

The zircons from the Svidnya pluton show two 
main types (Fig.  1c–e). The first type consists of 
rounded, with gem quality grains attesting for mul-
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Fig. 1. Selected zircons images from the rocks from the Variscan potassic-alkaline plutons
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tiple episodes of annealing and they display in-
herited ages (Dyulgerov et al., 2018). The second 
one (Fig.  1d) presents prismatic euhedral crystals 
with well-developed structure and magmatic over-
growths, which is interpreted as crystallized from 
the magma. The isotope dating showed their Vari-
scan magmatic age. Very specific zircons crystal-
lize in the metasomatic and pegamoid zones in as-
sociation with potassium feldspar, quartz, aegirine 
and magnesio-arrfvedsonite (Fig. 1e). They appear 
in late-stage prolonged veinlet trails as irregular 
grains with dark red to brown colour, strong zoning 
and intense birefringence. Its chemical composi-
tion shows important enrichment in LREE, Nb, Ba, 
and especially in U (up to 6500 ppm) and Th (up to 
9000 ppm). They demonstrate subtle Raman spectra 
spikes attesting for perturbed crystal lattice due to 
the radioactive damage.

The Sedemte prestola Monastery zircons do not 
show any diversity as only irregular grains present 
(Fig. 1f). The crystals contain numerous red-brown 
small inclusions, which in BSE (back scattered 
electrons) reveal that they are very rich in U-Th ox-
ide phases. CL (cathodoluminescent) images show 
that these zircons do not possess internal struc-
ture. LA ICP-MS analysis show that these zircons 
are extremely enriched in some HFSE – Y (up to 
4500 ppm), U (up to 17 000 ppm) and especially Th 
(up to 88 000 ppm). 

The Buhovo-Seslavtsi zircons show complex zir-
cons populations with both inherited cores and new 
magmatic overgrowths (Fig. 1g–h). Hence, rounded 
gem-quality zircons and prismatic newly formed 
crystals (Fig. 1h) are present in the rocks. This re-
flects the different age determinations obtained for 
the Buhovo-Seslavtsi pluton (Dyulgerov et al, 2018). 

The zircons from potassic melasyenites west of 
Shipka also show two contrasting types populations 
(Fig. 1i–j). The first one consists of relatively euhe-
dral crystals with poorly defined magmatic struc-
ture – inherited core and oscillating overgrowths. 
The second one (Fig. 1j) presents irregular grains, 
numerous inclusions of Th-U oxides, radial frac-
tures, and radiogenic Pb loss (Dyulgerov, 2022). 

The zircons from Shipka pluton are similar to 
those found in Svidnya and Buhovo-Seslavtsi, as 

two contrasting types appear in the rocks (Fig. 1k–l). 
The first one represents rounded crystal or bright 
inherited cores. The second type (Fig. 1l) comprises 
prismatic euhedral crystals with oscillating zoning 
and magmatic overgrowths. 

Concluding remarks

The presented features show that the zircons from 
Variscan potassic-alkaline association from the 
Kraishte and Balkan regions are extremely heterog-
enous. This implies that they have different genesis, 
and their origin reflects various processes during 
magma crystallization.

The important amount of inherited zircons (both 
as preserved cores or separated crystals) in the plu-
tons (except for those from Sedemte prestola plu-
ton) attest to significant assimilation of materials 
from the country rocks during magma residence in 
mid/upper crustal chambers. Another possible ex-
planation is that these inherited zircons derive from 
the restite during the partial melting episodes. 

The prismatic zircons with magmatic structure 
and oscillating overgrowth in the Svidnya, Buho-
vo-Seslavtsi, and Shipka plutons crystallized from 
liquids with a potassic-alkaline affinity but still in 
metaluminous setting. 

The crystallization in peralkaline conditions re-
sulted in formation of very specific zircon type – 
grains with irregular shape, with numerous micro-
inclusions of U-Th oxides and enrichment in trace 
elements, and notably in REE, Y, Th and U. Most 
peculiar zircons appear in in the late-stage metaso-
matic zones of the Svidnya pluton. The zircons are 
so enriched in U and Th that their crystal structure 
degraded due to the radioactive damage.
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